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UN!TED 

The prescrit Luvention relates te- improvements 
in-. gas burners, and' relates more particularty to 
gas:burners of the type. commonly referred: to- as 
"ribbon'*ïtype and- usually includLug:, a hollow 
casing or body havLug a. slo. (eiher straight 
curved) together with: a. llurality of-. corrugated 
metallic ribbons located in the slot ofïthv said 
casLug to provide a.plurality.of-gas passages.for 
the, escape of gas from: the.interio of the said 
casing. 
The gas above referred te: is usuatly-a c.ombus- 
tible mixture of:a hydrocarbon gas and airusual- 
ly under an appreciable amoun ofpressure-to 
meet the exigencies of-bath Ludustrialand-domes« 
tic-uses. The: combustible, mixtures :referred to 
vary widely with respect: to bth, calorific .values 
and: their flame-.propagation, rates. 
The, ribbon,type gas/burnex-of the present- 
vention; in çoramonwith sirnilar-:tpes, of:gas 
burners o. the prior art;. pavides::at least : two 
types:.o£ gas .passages--ene type: to pro,vide: along 
fiame extendLug ta.apoint:ernote-from theburn- 
er,. and another, type of gas. Passage- providing 
relatively : short pilot, flaraes immediatety: adja- 
cent : the, humer.. These relatively: short- pilot 
fiames, serve te. maintain the: longer fiames, igr 
ntted; since the latter fiames areusuallyproduced 
by gas.mavLug a snch, high vet0city as:oexceed 
the flame.ropagation rate of the mixture. 
s- will be aplaaxen frora: the  fllowing,, con 
sidere¢t: in conjtmction: with the,- accompanyLu 
drawings, the present invention corïtemplates .the 
embodiment in: a:burnen o£ che er.-mre: rtbbons 
havLug.transverse corrugations.with arrte at-least 
of: the. said crrugations shaped to each. p.ròvide 
an:inner gas-restriction-portion communcating 
with, an curer gas-expansion portion; - 
Che of  the. main: abj.ects of: t-ho present, inven 
tion,.therefore,,is fo p.rovide a, simpl:e and effic.ieni 
corugated- ribon-,designed and- adapted to re- 
stric, the :flore of.çgas: and:te subsequently:, permit 
the saïd:gas.to expand and pròvide-for/a reliable 
piloting- gas-:flame 
Another and:raoe-specific bj,ect of the:p, resent- 
invention is to previde a. s:uperior: transversely 
corrugated: ribbon- suitable fer assembty., with 
other corrugated: ribbons inc a gas burner-:to, reli-. 
ably provide bo, th high, velecit: and retatively 
low-velocity gas passages and-: wtich, v¢il, hot se 
up. appreciable, distortion stresses Lu- a. burner 
structure when such ribbon expands.or contracs 
in- use. 
A ïurther object of the present Luventin is-to: 
provide a., simple reliable-.and.:etïtcient construc- 
tion: anà. a:rangement- of- corrugated rtbbon- te. 
provide pluralities of high main/lamestogether 
with relatively lov¢ pfloting flames 
With the ab.ove and. other objects, in:viev¢.as 
will appear te those skilled in:the art rom the 
present disclosure, this invention includes all:fea 
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turcs in the said-discl0sure: which arenovel, over 
tire pr0r art. anà which are no climed by me 
in- my; copending: application Serial No. 792416, 
filed-Deceraher 18,1947, now Patent Nò 2,499,482. 
5. Lu_ the .accomlanying, drawLugs, in which cer- 
tain- modes, of carrying out the.present invention, 
are:- ShOWn for illustrative .p.urposes: . 
Fi.g  is a:broken topor-plan.view of che ïorm 
of'a: ribbòn,type, gas humer- constructed- in ac- 
10 cordance withthe present- invention; 
Fig. 2 is a trmusvse sectional,view taken.-on 
Fig 3is a, froEmentat ptan-viewon an enlarged 
scale- of,a: portion of:' the, showing, of Fig. 1 
15 . tig. 4. is,an elevational- view of .a fragment of 
che of thecorrugated:ribbons andloòk.ng toward 
the face: thereoï having, the gas-restriction Por- 
tions ,.and gasexpansion portions; 
Fig.  is:an inner edge,iew of the showLug of 
20 Fig 
t,ig.-6is a:broken.persp.ective.view of- the.rtbbon 
shown in-, Figs,. 4: and 5; 
Fig.17 is a simflar.view, of the diagonally«cor- 
rugated,òther ribbonshown,in.Figs 1: to .3 Luclu- 
25 sire;.: 
Fig, 8-. is. a, view sirnitar :to. Fig: 3. but showing 
anothe arrangement, of- corrugated ribbons,; 
Fig. 9.la abroken viev¢ similar to:Figs: 3,and 8 
but- showi-ng :stil.1 ,anothe arrangement of cor- 
30 rugated ribbons-in, accordance with the prescrit 
invention; and: 
Fig 10 is-a, perspeetive-view,oï  a modifieà form 
of the:ribhon: shown An: Figs. 4,,5.and 
The, particular 'gas humer illustated- in Figs 
33 1 te 7 inclusive, for purposes, of making clear a 
preferred- form of-the,present invention; inctudes 
a- relatively-longr holl0w, easLug-or body: generally 
designated by. the-re£erence character  and 
having a longitudinal,rib 
40 upper: surace The.castng.,lO is provïded, ai:ifs 
respective opposite- ends with integral, end, wlls 
 and 3 with the latter being apertured: and 
provided with internM., threads : The. said 
threads are.adapted, te,receive.t.he threaded.end 
45 of a supply pipe of: any suitable naturv (hOt 
shvm)- by means of which a suitable, gaseous 
combustible mixture may, be supplied to the 
terior .of the casing: n, a manner wett'understood 
in the- art 
50 The- upstandng rb |t of: the casing: [l is 
ormed w¢ïth: a.,, longitudinal; slo: |. extending 
fromthe,interiorîte:: he. exterior of he said cas 
ing and,.terminating.at ifs. enda short : of" the 
respective opposite- ends of the casing as 
5 dicuted-in Fig., 1. 
Mounted in.. the- sl0t  Ifi  of  the  casing, | 0: is a 
group, of transversely-corr, ugated ribbons., formed- 
of stainless steel, or other:«suitable, material, and 
including four substantiaHy, identïcal ribbons | 6a, 
60 |.bï | and: 16 and'. a single ribbon  |.]t. having its 
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corrugatlons of a dLfferent character from those 
.of the other ribbons just described. 
The ribbons 16«, 16b, 6c, 6g and 7 may be 
retained in place in the slot 5 in any suitable 
mannér such, for instance, as by transverse pins 
 5 indicated in Figs. 1 and 
The ribbons |6«, 16b, 16c and | 6d as above 
indicated are substantially identical with each 
other and their corrugations are so ïormed as 
to provide on one ïace oï each ribbon a plurality 
oï gas passages each of which includes a gas- 
restriction portion |6 located at the inner edge 
of the given ribbon and a gas-expansion portion 
26. Each gas-restriction portion is of relatively 
small cross-sectional area as compared to lts com- 
municating gas-expansion portion 26 which is oï 
relatively large cross-sectional area. Thus, each 
gas-restriction portion | 9 communicates with and 
is complemented by one of the gas-expansion por- 
tions 26. The face oï each ribbon |6a, |$b, 
and |6 opposite the ïace in which the portions 
6 and 2 are located, is provided with gas chan- 
nels 2| which alternate in a longitudinal direc- 
tion with the portions |9 and 26 just previously 
referred to and have substantia]ly the same cross- 
sectional area as the portion 26. 
The ribbon '|7 is, as shown, preferably corru- 
gated so as to provide gas channels 22 in its 
respective opposite faces and which gas channels 
are inclined as is especially well shown in Fig. 7. 
The ribbon | 6« is shown in Figs. 1 and 3 as 
ing in contact with the adjacent side wall oï the 
slot !5 in such manner that ifs gas channels 2 
bave one side closed by the said side walL The 
ribbon |6B is reversed with respect fo the ribbon 
|6« and is in contact therewith so that any giron 
one of ifs gas passages constituted by a giron 
communicating gas-restriction portion |9 and 
gas-expansion portion 20 are in registry with and 
complement the simflar ïeatures of the ribbon 
| 6a, as is especially well shown in Figs. 1 and 3. 
The ribbon |7 is interposed between the ribbon 
6B and the ribbon ! 6c, and the latter ribbon 
operates with the ribbon 6d in the saine manner 
as the two ribbons 6« and 6b cooperate. 
A combustible gas or gaseous mixture from the 
interior oï the casing or body | will pass out 
through the inner gas-restriction portions 9 of 
the various ribbons and be restricted in amount 
thereby and wlll pass thon into the outer gas- 
expansion portions 2 where the velocity will be 
slowed clown se as to provide the burner with 
suitable low pilot flames closely adjacent the up- 
per surïace of the ribbons. These pilot flames 
will maintain the taller flames provided by the 
combustion oï the gases emerging from the larger 
passages. 
The 'structure of Fig. 8 employs the saine rive 
ribbons illustrated in the preceding figures save 
that the ribbons are arranged differently. 
In Fig. 8 the ribbon |6 is in contact with the 
adjacent side wall oï the slot |5 as is the case 
in Figs. 1 and 3 but if is reversed so that the 
gas-restriction portions |0 and their respective 
complemental gas-expansion portions 26, ïace to- 
ward the said side wall. The ribbon | 6d is like- 
wise reversed from the showing of Figs. 1 and 3 
so that its portions |0 and 0 ïace towarc the 
adjacent side wall oï the slot 
Farthermore, in Fig. 8 the ribbons |6 and 
are also reversed so that their respective 
restriction portions |0 and asexpansion por- 
tions 2{} ïace toward the ribbon |7, 
In the arrangement oï ribbons shown in Fig. 
a combustible gas or gaseous mixture will in ifs 

4 
outward flow, be restricted by the gas-restriction 
portions 0 and will thereafter be ,permitted to 
expand and slow clown in the respective gas-ex- 
pansion portions 26 which respectively commu- 
5 nicate with the gas-restriction portions 
Thus, piloting flames are provided in a simple 
and effective manner fo sustain the burning of 
taller flames resulting from gas emerging through 
the larger and relatively unrestricted gas passages 
10 at relaçively high velocities. 
In Fig. 9 there is shown as mounted in the slot 
|5 oï the casing or body ! 6, three pairs oï trans- 
versely corrugated ribbons respectively designated 
as 23---23b, 23c123( and 23e23] similar to the 
15 ribbons | 6a, 16b, 16c and 16g previously described 
in that they are each provided in one ïace with 
gas passages each including an inner gas-restric- 
tion portion 24 in communication with an outer 
gas-expansion portion 25 respectively having the 
20 same general characterlstics as have been 
scribed previously in connection with the portions 
10 and 2. 
The ïace of each ribbon opposite the ïace in 
which the portions 24 and 25 are ïormed, is pro- 
25 vided with gas channels 26 which alternate in a 
longitudinal direction with the portions |0 and 20 
and have a slightly larger cross-sectional area 
than the said portions 20. 
The pair of ribbons 2a--2b have their corru- 
30 garions arranged in registration and in opposi- 
tion to each other, as do also the respective pairs 
of ribbons 2c23c and 23e--23]. The arrange- 
" ment is such, however, that the intermediate pair 
of ribbons 2c2d is displaced longitudinally so 
35 that their respective simflar corrugations are lo- 
cated intermediate the similar corrugations of 
the ribbons 23---23b and 23--23]. 
By means oï the arrangement oï ribbons shown 
in Fig. 9, he relativelY large passages provided 
40 by the mating gas channels 26 of the varlous rlb- 
bons will provide ïor relatively tall flames, each 
oï which wlll have adjacent ifs base, pilot flames 
provided by gas burning close o the surïace oï 
the said rbbons and flowing outwarly, first rap- 
45 idly and in small volume through the gas-re- 
striction portions 24 and thence slowly out oï the 
gas-expansion portions 25. 
The ribbons 16--bc and 23-----c--d 
/all have their respective gas-restriction por- 
50 tions located at the inner edges oï the rlbbons. 
In the ribbon 27 illustrated in Fig. 10, there 
provided a plurality of corrugations ech includ- 
ing a lead-in portion 28 leading outwaroEy ïrom 
the inner edge of the ribbon and af its outer end 
55 communicating with a gas-restriction portion 29. 
At is outer end, he gas-restriction portion 29 
communicates with a gas-expansion portion 30. 
The lead-in portions 28 and the gas-expanslon 
portions 30 above described hae relatively large 
6o cross-sectional areas as compared to the cross- 
sectlonal area of the gas-restrlction portion 29, 
and preferably the portions 28 and 30 wfll be 
substantially identical so that the ribbon may 
be reversed as desireoE 
65 The ïace oï the ribbon 27 opposite fo that in 
which he portions 28, 29 and 30 are ïormed is, 
in turn, ïormed with gas channels 3| similr to 
the gas channels 22 and 26 before described. 
Ribbons like 27 may be used in various assem- 
70 blies to replace or supplement the rlbbons pre- 
viously described. 
The invention may be carrieoE out in other 
specific ways than those herein set ïorth without 
departing from the splrit and essential charac- 
5 teristics of the invention, and the present em- 
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bodiments are, therefore, tobe considered in all 
respects as illustrative and hot restrictive, and 
all changes coming within the meaning and 
equivalency range of the appended claires are in- 
tended to be embraced therein. 
I claire: 
1. A ribbon-type gas humer, including in com- 
bination: a casing having a slot therein which 
leads from its interior to its exterior; and a group 
of transversely corrugated ribbons located in the 
slot of the said casing; said group of ribbons 
cluding at least one ribbon having a plurality 
of transverse corrugations each shaped to provide 
an inner gas-restriction portion of relatively small 
cross-sectional area and a coaxial outer gas-ex- 
pansion portion having a relatively large cross- 
sectional area as compared to the said gas-re- 
striction portion and communicating directly 
with the latter by a sharply converging throat 
portion; whereby gas escaping from the interior 
of the said casing will be limited in volume by the 
said gas-restriction portions and later permitted 
to expand and slow down in the said gas-expan- 
sion portions before emerging through such cor- 
rugations. 
2. A ribbon-type gas bru'ner, including in com- 
bination: a casing having a slot therein which 
leads from ifs interior to its exterior; and a group 
of transversely corrugated ribbons located in the 
slot of the said casing; said group of ribbons in- 
cluding at least one ribbon having a plurality oï 
transverse corrugations alternate ones of which 
are shaped to each provide an inner gas-restric- 
tion portion of relatively small cross-sectional 
area and a coaxial outer gas-expansion portion 
having a relatively large cross-sectional area as 
compared Io the said gas-restriction portion and 
communicating directly with the latter by a 
sharply converging throat portion; whereby gas 
escaping rom the interior of the said casing will 
be limited in volume by the said gas-restriction 
portions and later permitted to expand and slow 
down in the said gas-expansion portions before 
emerging through such corrugations. 
3. A ribbon-type gas burner, including in com- 
bination: a casing having a slot therein which 
leads from its interior to ifs exterior; and a group 
of transversely corruguated ribbons located in the 
lot of the said casing; said group of ribbons in- 
cluding at least a pair oï mutually engaging rib- 
bons each having a plurality of transverse cor- 
rugations registering with the simflar corruga- 
tions of the other of the saoEd pair and each of 
which corrugations is shaped to provide, in con- 
junction with a registering simflar corrugation 
of he other ribbon of the other of said pair of 
ribbons, an inner gas-restriction portion of rel- 
atively small cross-sectional area and a com- 
municating outer gas-expansion portion having a 
relatively large cross-sectional area as compared 
to the said gas-restriction portion; whereby gas 
escaping from the interior of the said casing wfll 
be limited in volume by the said gas-restriction 
portions and later permitted to expand and slow 
down in the said gas-expansion portions before 
emerging through such corrugations. 
4. A ribbon-type gas humer, including in com- 
bination: a casing having a slot therein which 
leads from ifs interior to its exteriorr and a group 
of transversely corrugated ribbons located in the 
slot of the said casing; said group of ribbons in- 
cluding ai least a pair of mutually engaging rib- 
bons each ha-¢ing" a plurality of transverse corru- 
garions registering with similar corrugations of 
the other ribbon of the said pair and each alçer- 

nate ones of which registering corrugations being 
shaped to provide, in conjunction with a similar 
registering ,covrugation of the .other of said pair 
of ribbons, an inner gas-restricti0n portion of 
5 relatively small cross-sectional area and a com- 
mucating outer gas-expansion portion having a 
relatively large cross sectional area as compared 
to the said gas-restriction portion; whereby gas 
escaping from the interior of the said casing will 
l0 be limited in volume by the said gas-restriction 
portions and later permitted to expand and slow 
down in lhe said gas-expansion .portions belote 
emerging through such corrugations. 
5. A ribbon-type gas humer, including in com- 
15 bination: a casing having a slot th'erein which 
leads from its interior to its exterior; and a group 
of transversely corrugated ribbons located in the 
slot of the said casing; the said group of ribbons 
lncluding a pair of substantially identically cor- 
20 rugated ribbons and a third ribbon interposed be- 
tween the said pair, each of the said pair of rib- 
bons having a plurality oï transverse corrugations 
each shaped fo provide an inner gas-restriction 
portion oï relatiiely small cross-sectional area 
25 and a coaxial outer gas-expansion portion having 
a relatively large cross-sectional area as com- 
pared fo the said gas-restriction portion and 
communicating directly with the latter by a 
sharply converging throat portion; whereby gas 
30 escaping ïrom the interior of .he said casing will 
be limited in volume by the said gas-restriction 
portions and later permitted to expand and slow 
down in the said gas-expansion portions belote 
emerging through such corrugations. 
35 6. A ribbon-type gas burner, including in com- 
blnation: a casing having a slot therein which 
leads from its interior to its exterior; and a group 
of transversely corrugated ribbons located in the 
s!ot of the said casing; the said group of ribbons 
40 including a pair of substantially identically cor- 
rugated ribbons and a third ribbon interposed be- 
tween the said pair, each of the said pair of rib- 
bons having a plurality of transverse corruga- 
tions, each alternate one of which corrugations 
45 in a given ribbon of said pair being shaped to pro- 
vide an rimer gas-restriction portion of relatively 
small cross-sectional area aad a coxial outer gas- 
expansion portion having a relatively large cross- 
sectional area as compared to the said gas-re- 
50 stlction portion and communicating directly 
with the latter by a sharply converging throat 
portion; whereby gas escaping from the interior 
of the said casing wfll be limit'ed in volume by the 
said gas-restriCtion portions and later permitted 
55 to expand and slow down in the said gas-expan- 
sion portions belote emerging through such cor- 
rugations. 
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